Elevated oxidative stress in the brain of senescence-accelerated mice at 5 months of age.
The senescence-accelerated mouse (SAM) is a useful animal model to study aging or age-associated disorder. In the present study, we have used a multidisciplinary approach to the characterization of changes that occur in aging and in the modelling of brain aging. The SAMP8 mouse at 5 months of age exhibited an increase in gliosis and molecular oxidative damage. Likewise, we found that superoxide dismutase activity decreased compared with age-matched SAMR1 while there were no differences in activity of catalase and glutathione reductase. These results indicate that the decrease of superoxide dismutase may be involved in the increase of oxidative stress in brain of SAMP8 at younger stages. This suggestion is supported by an increase in the expression of alpha-synuclein together with phosphorylated tau protein, which is concurrent with the decline of that antioxidant enzyme. Alpha-synuclein aggregates are invariably associated with tau pathologies and our results demonstrate that alpha-synuclein accumulation is a potent inducer of tau pathologies not only in neurodegenerative diseases but also in normal aging. These results also imply that SAMP8 are exposed to elevated levels of oxidative stress from an early age, and that could be a very important cause of the senescence-related impairments and degeneration in the brain seen in this strain.